Implications of oxidative stress and inflammatory process in the cytotoxicity of capsaicin in human endothelial cells: lack of DNA strand breakage.
Capsaicin, a natural product of Capsicum species is known to induce excitation of nociceptive terminals involved in pain perception. Nevertheless, it is utilized by topical application in humans, giving rise to blood capsaicin concentration up to 10-20 microM. The effect of capsaicin on human endothelial cells ECV 304 has been investigated. The cytotoxicity and inflammatory properties of capsaicin were evaluated by measuring the capsaicin-stimulated release of soluble intercellular adhesion molecule-1 levels (sICAM-1) into the culture medium; production of reactive oxygen species measured by quantification of lipoperoxidation in endothelial cell membranes; and genotoxicity measured using the comet assay and the DNA fragmentation assay. The concentration inhibiting protein synthesis by 50% after 24-h incubation was found to be 175 microM. Capsaicin induced an increase of sICAM-1 release into the culture medium at concentration >/=100 microM. Lipoperoxidation measured by malondialdehyde production increased at capsaicin concentration >/=200 microM. The comet test and DNA fragmentation assay clearly suggested that capsaicin does not induce significant DNA strand breaks within the range of concentrations used. Because the inflammatory reaction and lipid peroxidation may affect cellular functions and lead to cell death, the present data may have important implications for the possible health threats of capsaicin, specially in the case of unreasonable use of capsaicin preparations in pathological situations.